Introduction
Lanthanide complexes with carboxylic acids have been studied extensively because of their interesting photophysical and structural properties [1] [2] [3] [4] [5] [6] and due to their potential applications in various fields, e.g., luminescence [6] [7] [8] [9] [10] , diagnostics [11, 13] , catalysis [13, 14] and materials chemistry [15] [16] [17] [18] [19] [20] . The lanthanide metals are defined as classical hard acids, and thus have a high affinity to bind with hard donors, for example, ligands containing oxygen atoms especially, carboxylates [8] . Due to the versatility of their coordination environments and applications, the lanthanide(III) complexes with carboxylate ligands have been widely studied . The most common coordination number of M(III) ions is nine and carboxylates act as bidentate ligands.
The crystal structures of these compounds are often characterized by strong hydrogen bonding [4] [5] [6] [19] [20] [21] .Aromatic carboxylic acids with two different coordinating atoms i.e., the nitrogen of a heterocyclic ring and carboxylic oxygen atoms, can coordinate with one or two other metal ions that can help in extending the structure by bridging [31] [32] [33] [34] [35] [36] [37] . The lanthanide complexes of such ligands, e.g.,isonicotinic acid and pyridine-2,6-dicarboxylic acid have shown an excellent bridging role in constructing novel MOFs with interesting optical and magnetic properties [31] [32] [33] [34] [35] .
We have previously reported the crystal structures of 2-aminobenzoate (2-AMB)-based chelates of Ce 3+ , Pr 3+ [43] and Yb 3+ [44] . In Ce 3+ and Pr 3+ complexes, the metal centers are ninecoordinate and exhibit distorted capped square anti-prismatic coordination geometries, while the Yb 3+ complex possesses a distorted dodecahedral YbO 8 environment. The change in coordination number can be related to the size of the metals. Ytterbium(III) being a smaller ion can accommodate fewer ligands. As an extension of our work in this line, the present report describes the synthesis and crystal structures of dinuclear complexes of cerium(III) and erbium(III) with nicotinic acid (NA) and 2-aminobenzoic acid (2-AMB) respectively, [Ce 2 (NA) 6 Thermal analysis was carried out using a Differential Scanning Calorimeter/Thermogravimeter
Analyzer model SDT Q 600, TA Instruments, USA in a continuous nitrogen flow with a ramp rate of 10˚C per minute. Alumina crucibles were used for recording the TG-DSC curves.
2.2.X-ray structure determination
Intensity data for complexes1and 2were recorded on a Bruker Kappa ApexII CCD detector diffractometer using graphite monochromated MoKα radiation (λ = 0.71073 Å) at 296 K. The refinement and all further calculations were carried out using SHELXL-2014 [45, 46] 
Results and discussion

IR and thermal studies
The complexes 1 and 2 were prepared by the reactions of Ce(NO 3 ) 3 ·6H 2 O and ErCl 3 ·6H 2 O respectively with 1.5 equivalents of the corresponding carboxylic acid. In the IR spectrum of complex 1(shown in Figure S1 , Supplementary Material), the intense peaks at 1630 cm -1 and 1400 cm -1 correspond to the asymmetric and symmetric stretching vibrations respectively, of the carboxyl group as observed for the coordinated carboxylate ligands [47] . When a carboxylic acid is protonated, the stretching frequency shifts to 1700 cm -1 and when it is deprotonated the frequency shifts towards 1600 cm -1 . The ν(С=O) vibration observed in the IR spectrum of nicotinic acid at 1710 cm -1 is absent in the spectrum of 1 suggesting the deprotonation of the carboxyl group [30] .Absorption bands at 1596, 1462 and 1427 cm -1 are assigned to ν(C=N) and ν(C=C) modes of the pyridine ring. The C-H stretching vibration appears at 3071 cm -1 . A broad peak at 3414 cm -1 due to -OH vibrations indicates the presence of water molecules in the complex.
The IR spectrum of 2-aminobenzoic acid displays the N-H stretching vibrations of amino group at 3380 cm -1 and the bending vibration of NH 2 at 1617 cm -1 . The signal at 3612 cm -1 is associated with the O-H stretching of the carboxylic acid. The two medium stretching bands at 1671 and 1420 cm -1 correspond to the asymmetric and symmetric stretching vibration of the carboxylate group respectively. Furthermore, the band at 1488 cm -1 is attributed to theC=C stretching mode of the ring and the one at 1244 cm -1 could be ascribed to the C-N stretching vibration [43, 48, 49] .
In the spectrum of 2(shown in Figure S2 , Suppl. Material),the band due to the C=O vibration at 1671cm -1 disappears entirely. The asymmetric and symmetric stretching vibrations respectively of the carboxylate group were observed at 1615 cm -1 and 1402 cm -1 respectively.
The shift of ν as COO -and ν s COO -bands towards lower frequency supports the complexation of the carboxyl group of 2-AMB [47, 48] .The signals at 3367, 3308 cm -1 mark the presence of the NH 2 group. A broad peak at 3469 cm -1 is due to -OH vibrations, which suggests the presence of water molecules in the complex. The thermal decomposition of complex2 is represented by Figure S3 (Suppl. Material).
The first weight loss of 9 % in the temperature range 90-150°C is attributed to the removal of four coordinated and three uncoordinated water molecules (calcd. revealed by single-crystal X-ray diffraction analysis is depicted in Figure 2 . The unit cell packing is shown in Figure S4 . Significant bond lengths and bond angles for the metal coordination environment are presented in Table 2 . Table   S1 .The structure of the complex (1) Table S1 .
Three disordered water molecules of crystallization were modelled by the Platon squeeze procedure [51] . Squeeze recovered 29 electrons per unit cell in one void. Water has 10 electrons, so this electron density was interpreted as three water molecules. The complex is isotypic with the analogous erbium(III) complex of 4-aminobenzoic acid [41] . [52, 53] . Although the amino group is not bound to the lanthanide cations, it participates in stabilization of hydrogen bonded networks [41, 42] . In conclusion, we present the synthesis and molecular structures of two new dinuclear cerium(III) and erbium(III) complexes with nicotinic acid and 2-aminobenzoic acid respectively. 
Supplementary data
Supplementary data related to this article can be found in the online version.CCDC Nos.
1043894 and 1819054 contain the crystallographic data for the structures of 1 and 2 respectively. 
